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In this work, illite-based ceramic body with power plant y ash addition (60 wt.% of illite, 30 wt.% of y ash and 10 wt.% of illite red at 1100
• C) was investigated by the thermal analysis techniques (dierential thermal analysis, thermodilatometry and thermogravimetry) and the acoustic emission technique. The green body was heated up to 1100
• C at three dierent rates 2.5, 5, 10 K/min. The most intense acoustic emission was recorded at the highest rate 10 K/min. Mutual correlations between thermal analyses and acoustic emission data were also examined. The rst acoustic emission response appears at 430
• C, corresponding to a small endotherm on the DTA curve, where the thermal decomposition of mineral portlandite takes place. In the temperature range from 600 to 900
• C, high acoustic emission activity correlates with dehydroxylation and expansion of the sample. At temperatures higher than 800
• C, the source of acoustic emission signals is the thermal decomposition of calcite. The amorphous phase created from illite at 920 of components of the raw ceramic mixture, rapid volume changes and relaxation of internal stresses are also frequently present and are characteristically accompanied by the formation of elastic waves propagating through the volume of ceramic body. In this study, the acoustic emission (AE) technique is used to detect such waves and thus identify and describe the abovementioned processes.
The AE has previously proven to be an ecient research tool in the real time monitoring of the processes occurring within the ceramic body subjected to temperature changes [8, 9] .
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Sample preparation
The raw materials (60 wt.% of illite, 30 wt.% of y ash and 10 wt.% of red illite) were mixed together to obtain a homogenized mixture. Sucient amount of water was added in order to create a plastic mass. Thereafter, 
Thermal analyses (DTA, TG and TD)
Compact samples (length ∼15 mm) cut from the dried cylindrical samples were used for the DTA and TG measurements using the upgraded Derivatograph [10] . The volume changes of the samples were monitored using a horizontal dilatometer (details available in [11] ). The analyses were performed from room temperature up to 1100 • C with a heating rate of 5 K/min.
Acoustic emission
The experimental setup is shown in Fig. 1 . was set to 302 mV, i.e. slightly above the noise level and the second (level 2) threshold voltage to detect the burst AE signal was 600 mV.
Results and discussion
In order to examine the inuence of heating rate on the AE response, the measurements were carried out at three constant heating rates 2.5, 5, and 10 K/min. In each case, the sample was heated up to 1100 • C. The AE response at two threshold levels was qualitatively very similar and the AE count rates were scaled almost equally (∼70% lower at level 2 in each case), therefore, only the data recorded at level 1 are presented. The results are shown in Fig. 2ac . By comparing these gures, it can be seen that the AE signal is rather low for the heating rates 2. The AE measurement at a heating rate of 5 K/min was also complemented by the thermal analysis methods (Figs. 35; AE data are scaled from Fig. 2b ). At the beginning (up to ∼250
• C), a signicant decrease of mass (∼4%) was observed, which is related to the liberation of physically bound water [8] . This process correlates with an endothermic reaction that appears on the DTA curve in Fig. 4 and a slight contraction of the sample in Fig. 5 . its maximum on the DTA curve (Fig. 4) . The AE count rate also correlates quite well with the expansion of sample at given temperature range ( The AE can be also ascribed to the stresses induced by the dierence in thermal expansion of particular minerals. From ∼920
• C we observe decreasing AE activity.
After the dehydroxylation of illite, the glassy phase begins to form. Owing to the relatively low viscosity of the pyroplastic glassy phase, the internal stresses are easily accommodated, which lead to a considerable decrease of the AE activity. The shrinkage of the sample slows down and only weak AE activity is detected at ∼1050
• C (point of inexion on the TD curve in Fig. 5 ). The glassy phase which separates the solid particles lls pores and particles get closer until they touch. The contact of rigid crystals may result in resuming of internal stresses and the AE signals appear again.
Conclusions
Heating rate characteristics play an important role for practical applications of ceramic materials and production costs. An intense AE was recorded at 10 K/min suggesting massive mechanical processes within the material at higher rates, while at lower rates 2.5 and 5 K/min the AE voltage level is relatively low. AE was also successfully applied as a complementary method to conventional thermal analyses. The rst signicant AE response appears at ∼430
• C, which is the region of thermal decomposition of portlantide (a component of y ash).
The αβ transformation of quartz at ∼573
• C was not detected by DTA, TD or AE as it is concealed by dehydroxylation, which has its maximum at 600 • C. Dehydroxylation together with relatively high expansion of the sample gives rise to the AE activity up to 900 • C.
From 800 to 900 • C the AE is also related to the decomposition of calcite and induced thermal stresses. The AE signal attenuates from 920 • C due to the low viscosity of the amorphous phase. At ∼1050
• C the glassy phase lls pores. Consequently, the crystals are put closer and the AE activity is resumed upon their contact.
